Dear Editors,

Aging and senescence are complex processes associated with increased frailty ([@bib0020]). Overall, many pathogens are more aggressive and prevalent in the elderly population. SARS-CoV-2 betacoronavirus (large RNA virus) is the virus inducing Corona Virus Disease 2019 (COVID-19), a respiratory infection that has relevant systemic effects on immune and cardiovascular systems ([@bib0015]; [@bib0080]). Typical hallmarks of immunosenescence ([@bib0070]) are the reduction of peripheral blood T cells, an increase in the frequency of CD28 memory T cells, as well as a low-grade of chronic inflammation. Immunosenescence has a direct impact on the development of chronic heart failure and other comorbidities ([@bib0040]; [@bib0055]) ([Fig. 1](#fig0005){ref-type="fig"} ). Lymphopenia occurs in over 80 % of COVID-19 patients with marked reductions in circulating levels of CD4+ and CD8 + T lymphocytes, and relative prevalence of mononuclear cells (monocytes and macrophages) in target injury tissues ([@bib0025]), including the cardiovascular system. However, lymphopenia is based on the PBL test and all the effectors may have been activated and be attracted into the disease area, such as lung tissue, which caused a dramatic reduction of total immune effector number drop. Immune effector data from lung tissue or BALF contains a more reliable T cell number. In addition, the cytokine storm is a pathogenic factor after the infection, which was a result of overwhelmed activation of inflammation, a type activation of innate immunity, Conversely, in the aging immune system, there is a progressive marked lymphopenia with CD4 + T cell attrition and decreased regulatory T-cell function, leading to a partial restore through homeostatic lymphocyte proliferation, with a propensity for autoimmune and excessive inflammatory responses ([@bib0070]). Decreased capacity to phagocytose apoptotic cells by senescent resident macrophages may promote a pro-inflammatory state. Indeed, the imbalanced aged immune system is then exacerbated by an infection such as COVID-19 which further induces the direct depletion of CD4 + T cells and macrophage migration by enhancing cellular apoptosis. Indeed, there is a substantial reduction of the peripheral lymphocyte counts, mainly CD4 T and CD8 T cells in COVID-19 patients, and is associated with a high risk of developing a secondary bacterial infection and viral sepsis. The precise mechanism underlying lymphopenia remains unknown but it is quite clear that SARS-CoV2 might be able to infect T cells directly ([@bib0045]). Thus, elderly subjects may have a natural tendency to have a reduced virus clearance which in turn generates an inappropriate cytokine storm, with inadequate immune response and immunologic memory. During COVID-19, there is also increasing production of cytokines which can lead to a massive cytokine storm. Besides, the cytokine storm is a pathogenic factor after the infection, which was a result of overwhelmed activation of inflammation, a type activation of innate immunity. Patients with laboratory markers of progressive systemic inflammation, such as rising IL-6 and/or d-dimer levels, should be considered early for antithrombotic drugs ([@bib0010]). Many of these patients should be considered for full anticoagulation, such as heparin, depending on individual risk versus benefit. After convalescence post-COVID-19, great attention should be devoted to the issue of cardiopulmonary rehabilitation especially in the elderly age since a great bulk of evidence suggests that regular physical exercise may reduce immunosenescence ([@bib0030]). In elderly patients with dysfunctional immune response, the presence of early warning signals, such as marked lymphopenia, huge troponin release, elevated BNP, CRP, IL-1β, and IL-6 must be carefully detected. Such patients should be followed closely for existing comorbidities and monitored for the prevention of multi-organ failure ([@bib0035]) also with efforts, including nutritional supplementation, made to restore immune balance ([@bib0005]). Remarkably, low-grade of chronic inflammation observed in immunosenescence contributes to excessive inflammation and other detrimental actions of comorbidities (e.g., diabetes, hypertension and heart failure) on the endothelium as a key target organ in COVID-19 patients.Fig. 1Effects of immunosenescence in the elderly host. We thank G.M. Napoli (Sacro Cuore Institute) for assembling the figure.Fig. 1

If viral proliferation is continuing, strategies to attenuate the virus may be critical. Understanding these molecular mechanisms has identified several novel therapeutic targets that are now in development to treat COVID-19. Indeed, the ability to restore immune balance, with carefully controlled therapeutic approaches such as type I interferon, immunoglobulins, and passive immunity with convalescent plasma, may be considered ([@bib0075]). Moreover, the efficacy of novel anti-inflammatory drug therapies including IL-1 receptor antagonist (Anakinra) or anti-IL-6 receptor antagonist (such as tocilizumab) will be determined in randomized trials ([@bib0065]). However, these interventions will need to be instituted early, before the irreversible immune amplification process is fully underway. The greatest benefit would be seen when these drugs are administered 30 h before severe symptom onset, especially in elderly individuals ([@bib0050]). Vaccine development is the best successful approach for combating viral diseases, including COVID-19. To date, there are 60 active clinical trials related to a SARS-CoV2 vaccine (see ClinicalTrials.gov). Overall, people who have more than 60 years are believed to have lesser protective effects by vaccines due to age-related declines in immune function ([@bib0050]). Thus, even when a vaccine for SARS-CoV2 will become available, particular attention will be due to elderly individuals ([@bib0060]).
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